Postnatal development of immunohistochemically localized spectrin-like protein (calspectin or fodrin) in the rat visual cortex: its excessive expression in developing cortical neurons.
Postnatal development of the expression and localization of a membrane-associated cytoskeletal protein, calspectin (fodrin or brain spectrin), in the visual cortex, was immunohistochemically studied in newborn to adult rats, by using an anti-calspectin antibody. At birth, calspectin-immunoreactivity was already present at the plasma membrane and in the cytoplasm of neurons which were mostly pyramidal cells located in the upper part of the cortical subplate. Immature neurons located in the cortical plate were not stained by the antibody, suggesting that calspectin is expressed only in neurons which have differentiated or are differentiating. At postnatal days 2 to 7, immunoreactive neurons were dramatically increased in layers V and VI and very intense labelling was seen in the apical dendrites of layer V pyramidal cells. Most of the stained processes of these and other neurons showed signs of rapid dendritic growth, i.e. non-terminal as well as terminal growth cones and filopodia. At days 10 to 17, dendrites of pyramidal cells in layers II and III became clearly detectable, although still slender. At days 24 to 34, the basal dendrites of pyramidal cells in layers II, III and V became intensely immunoreactive and dendritic spines were visualized by the antibody. In the adult, however, the calspectin immunoreactivity became very weak and spines were not recognizable. At all the ages, axons and neuroglia were unstained. Also, most of the neurons in layer IV of the cortex were not immunoreactive. These results suggest that calspectin is most abundantly expressed in growing parts of the dendrites and spines. A hypothesis that calspectin may play a role in synaptic plasticity in the developing visual cortex is discussed.